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Abstract 
The paper deals with three areas affecting the sustainability of the PAYG pension system. These include the life expectancy, 
population policy and changes in the population’s income structure. Whereas the first two areas have a quantitative character, the 
third area is a monetary one. The author has deliberately selected some factors essential for the sustainability of the pension system 
and considers them in a broader context than it is common or than may be found in contemporary literature. This provides him 
with interesting conclusions affecting the importance of examined factors in relation to the pension system. Even though the paper 
deals with the data valid for the Czech Republic, some approaches are applicable to any country, as they have a universal character. 
The author relates the statistical calculation of life expectancy with potential threats of lifestyle diseases. He also mentions that 
setting the upper limits of pensions, as well as insurance contributions of high-income groups, will not allow for funding the system 
through engaging high-income groups in the population. If we wished to use this option to secure the sustainability of the system, 
it is essential to remove the upper limits of both the insurance contributions and pensions as well. Otherwise, the growing share of 
high-income population will not allow for increasing the income of the pension system and an ever-growing population group will 
be entitled to the maximum pension which will, in principle, represent an equal pension. The author comes to the conclusion that 
the fundamental denominator of all three examined areas consists in the education structure whose role tends to be underestimated. 
© 2015 The Authors. Published by Elsevier B.V. 
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1. Introduction 
The sustainability of the pension system may be perceived at least from two perspectives. The first one is 
quantitative and the other one monetary. The quantitative perspective represents a demographic view, i.e. the current 
and future development of the number of pensioners in relation to the economically active population. The monetary 
perspective views the issues in terms of the income structure of the population.  
The author aims to draw attention to the distorted interpretation of life expectancy when modelling the future 
demographic development, including the associated risks of the occurrence of lifestyle diseases; furthermore, the paper 
aims at point out the risks associated with the population policy, and finally, taking the form of a case study of changes 
in the population’s income structure, it aims at demonstrating whether it is possible to achieve a better sustainability 
of the PAYG pension system provided there is a change in the population’s income structure to the benefit of high-
income population groups, as implied by the current trend. 
In the following text, I will attempt to emphasise the circumstances which often tend to be neglected, in particular 
in relation to the quantitative perspective of dealing with the pension system reform. I will consider the frequently 
discussed quantity of the “life expectancy at birth”. In addition, I will consider population ageing in a rather unorthodox 
manner in terms of the existing development of diseases in society and possible threats as pointed out by the WHO. 
And thirdly, I will attempt to outline model situations of the income structure of the population and its impact on the 
pension system. 
The paper also focuses on the possible variations in the development of the changes in the income structure with a 
significant impact on the financial sustainability of the PAYG pension system. 
The principle on which the Czech pension system must be built is primarily based on the Constitution of the Czech 
Republic or the Charter of Fundamental Rights and Freedoms, which places emphasis on “the right to adequate 
material security in old age”; in other words, the equivalence principle which must be balanced with the solidarity 
principle. According to Krebs (2010), the solidarity represents an inherent attribute of thought of the social policy, 
when in the modern era, it is perceived not only as mutual understanding and help but also as mutual responsibility. It 
may be considered as an important driving force of not only material but also moral and spiritual development of the 
humanity and as a precondition for progress. According to Kolibová (2011), it is the alpha omega of the social policy. 
In addition, Kolibová (2011) distinguishes between natural and unnatural solidarity. As it is currently conceived, the 
setting of the pension system may be considered as unnatural solidarity. 
The solidarity, which is an inherent component of the pension system, may be divided as follows: 
x Generation; 
x Income; 
x Gender; 
x Professional. 
At present, the professional solidarity is not clearly emphasised: for instance, it is absolutely obvious that physically 
demanding professions (such as the miner) cannot be performed until the age exceeding 55 years or even 65 years, 
which is gradually becoming the retirement age limit. These aspects should be taken into consideration when drafting 
the new pension reform, as well as providing advantages to mothers with three or more children. 
Compared to men, women are disadvantaged on the labour market not only through a lower average salary, which 
is then transmitted to the pension assessment base, but also through upbringing the offspring, which is the reason why 
employers, unofficially, prefer men to women – mothers who take care of their households on top of their jobs. 
2. Life expectancy 
The first factor to be analysed is concerned with the life expectancy. Current political debates often focus on the 
quantitative component, which at present, implies a very negative development in terms of population ageing. If we 
look at the data on life expectancy at birth, we will find out that from 1920 to 2013, it rose from 47 years (M) and 49.6 
years (W) to 75.2 years (M) and 81.1 years (W). Having familiarised with the data, the reader may get the impression 
that the life expectancy has grown by approx. 30 years, even though it is not the case at all. This statistics shows an 
inaccuracy which substantially distorts the actual development. The life expectancy at birth includes all age groups, 
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i.e. including new-borns and infants. It needs to be added that infant and new-born mortality was several times higher 
in the first half of the 20th century than today. 
In relation to the pension system, in order to objectively quantify the effect of the changes in life expectancy, it is 
necessary to analyse life expectancy, for instance, in the age group of 60 years. The data for the past nearly 80 years 
have implied that the actual life expectancy did not change substantially until 1990. Just as in 1920, 1950 or 1980, 
people aged 60 year has the life expectancy oscillating around 14.6 years (M) and 17.29 (W). Figure 1 shows that until 
1990, the life expectancy of 60-year-old men was nearly constant, and it was only after 1990 that it started to grow to 
the level of 19.2 years (2013). Having the initial values comparable to those for men, the life expectancy of 60-year-
old women started to grow already in 1920 and except the period of a slight decline and stagnation in 1967 – 1986, it 
continued grow, thus creating a lead compared to men. 
  
Fig. 1. Life expectancy at the age of 60 years, 1920 - 2013 
Source: Own adaptation pursuant to the Czech Statistics Office data 
The life expectancy of 60-year-old persons started to grow at a significantly faster rate after 1990 (for women, the 
growth started already in 1986). If we summarise this detailed analysis, we will find out that in 1940 – 1990, it was 
possible to sustain the PAYG pension system, as the life expectancy of 60-year-old persons did not nearly change, 
with slight increases being set off with declines. The situation has changed after 1990. The life expectancy of 60-year-
old men rose by 5 years, while reaching only 4 years for women. The data differs from the life expectancy at birth, 
which is misleading due to the infant and new-born mortality.  
According to the statistical data, after 1990, the life expectancy at birth grew from 67.6 years to 75.2 years in men 
(i.e. by 7.6 years) and from 75.4 years to 81.1 years in women (i.e. by 5.7 years). However, the data on the life 
expectancy of 60-year-old persons clearly shows that the life expectancy rose several years less. 
2.1. May life expectancy continue to grow? 
If we look at the population ageing in a broader context, i.e. according to the causes of death and the occurrence of 
diseases, we will also establish the reasons why life expectancy has grown in the recent years, as well as the anticipated 
development of life expectancy in the future and thus objective demands imposed on the pension system so that it 
balances both the equivalence and solidarity principle. 
The past 25 years have seen an absolutely essential development in the incidence of disease and mortality according 
to the disease type. In the Czech Republic, two largest groups of causes of death include cardiovascular diseases and 
tumours. Whereas the Czech Republic has managed to reduce the number of deaths due to cardiovascular diseases 
form 56% deaths in 1990 to 47% in 2013 (in absolute numbers, from 72,396 persons to 51,731 persons), there has 
been an increase in oncological diseases from 22% in 1990 to 25.15% in 2013 (in absolute numbers, from 28,434 to 
27,449 persons†). In absolute terms, the number of tumour-related deaths is lower, yet there has been an increase in 
proportion to the total number of deaths. 
 
 
† A decline in the absolute values is due to a decline in the total number of deaths. 
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Another important cause of death affecting the life expectancy includes suicides and fatal accidents. Since 1990, 
the number of these deaths declined from 7% to 5% (in absolute numbers, from 9,049 to 5,598 persons). 
If we summarise all the data, then the lower likelihood of death in the past 25 years has been mainly contributed by 
the decline in the number of deaths caused by cardiovascular diseases, an accident or suicide. The first factor will 
probably be related to improved treatment and prevention of cardiovascular disease, while the second factor is affected, 
for instance, by safer vehicles. In 1990, there were 1,173 deaths with a significantly lower road traffic, while the figure 
dropped to “mere” 583 in 2013. 
On the contrary, the incidence of cancer has been constantly growing. In 1990, there were 430 reported cases of 
cancer per 100,000 inhabitants, while in 2011, it was already 796, with the incidence having nearly doubled. 
Nevertheless, in absolute terms, the cancer-related mortality has remained on nearly a constant level with the average 
of 28,200 deaths per year. 
The threats of a higher incidence of cancer in the future, as pointed out by the International Agency for Research 
on Cancer‡, imply (on a global scale) an increase in the cancer incidence from 12 million to 22 million new cases per 
year. This forecast suggests that the medial life expectancy will not grow at such a rate as before, while it may even 
be admitted that it may fall. The existing demographic forecasts do not at all take this possibility into account, which 
should lead us to consider whether it is possible to prepare pension system reforms on the grounds of such uncertain 
forecasts. 
In terms of public health, quality of life, and mainly in terms of the development of certain diseases which reduce 
the median life expectancy, it may be concluded that the life expectancy of the population aged over 60 years will 
probably tend to decrease, despite the fact that this conclusion is not supported by the current data on deaths, as 
demographic forecasts do not take into account public health. 
3. Population policy 
According to a number of authors, low fertility and birth rate is a key factor to the population ageing (Mullan, 2000; 
Rabušic, 1995), particularly in comparison with the above-mentioned declining mortality which (as described above) 
does not change as substantially as frequently reported. 
The issue of population growth and changes in fertility, or the birth rate, are crucial to the pension system. In the 
past 25 years, there has been a significant decline in fertility, followed by a slight growth (the lowest was in 1999 – 
1.133). The period of the 1990s is marked by the lowest fertility in the history of the Czech Republic. After 2005, it 
gradually returned to the level of 1994 and in the past 7 years, it has stabilised on the level of 1.456. 
The overall fertility was also affected by other factors. While in 1990, women gave birth to most children at the age 
of 21 years (there were 184.9 children per 1,000 mothers at the age 21 years), since 2008, women have given birth to 
most children at the age of 30 years (on average, there were 120.6 children per 1,000 mother aged 30 years). The shift 
from 21 years to 30 years extended the generation length, which had a significant impact on the decline in births mainly 
in the 1990s. Since 2008 all the factors deteriorating fertility rates have passed. The age of the mother at which most 
children are born has stabilised at 30 years since 2008, and the same applied to the birth rate (1.456). From this 
perspective, the overall birth rate currently depends only on the total number of expectant mothers, i.e. the size of the 
given year. 
According to the size of the given years, it may be expected that the birth rate will continue to slightly exceed 
100,000 newly born children per year until 2020 (in 2013, there were 106,751 of them) and after 2020, the birth rate 
will start to decline as expectant mothers will come from weak years and by 2029, the number of newly born children 
will have declined to approximately 70,000 per year (while maintaining the birth rate of 1.45). An oscillating number 
of births is a phenomenon which the pension system must be able to handle. It may thus be expected that some 
generation will fund pensioners from other sources (such as it is the current situation) and other generations will benefit 
from a lower number of pensioners, as the pension system will generate a surplus. 
 
 
‡ Stewart, B. W., Wild, C. P. (Eds.): World Cancer Report 2014. International Agency for Research on Cancer (IARC), February 2014, 630 pp., 
ISBN 978-92-832-0429-9. 
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In addition to the natural increase, the population policy also includes the migration policy. Weak years may this 
be complemented with immigrants. Owing to migration, the increase in the population in the Czech Republic amounted 
to merely 80,000 inhabitants in the 1990s and in the first decade of the 21st century even 309,000 inhabitants. If this 
included only economically active inhabitants (not children, students or unskilled workforce with missing working 
habits), then given the average salary of 27,000 CZK, they contribute to the pension system with the amount of 31.5 
billion CZK per year. Every 10,000 immigrants may yield approx. 1 billion CZK to the pensions account. Given the 
current deficit of the pension system of approx. 50 billion CZK, the country currently lacks 500,000 economically 
active inhabitants in order to break even on the pensions account. 
The migration policy may not be regarded purely in economic terms. The issue has a significant social aspect, as 
immigrants from completely different cultures will require a longer time to adapt to the social and cultural 
environment. For immigrants from Africa and Asia, we may even argue about the above-mentioned working habits 
which they often lack, and therefore they are more likely to burden social security systems rather than offer a relief. 
In addition to the quantitative system, the issue also needs to be regarded from the qualitative perspective, i.e. the 
future education system, as qualifications may substantially affect the pension system. Unskilled workforce tends to 
belong to the low-income population, subsequently gaining benefits from the pension system owing to the income 
solidarity, which is relative high in the Czech Republic. On the contrary, educated and skilled workforce will increase 
the share of the high-income population which contributes to the pension system significantly more (further details to 
be described in the following figure), yet there are certain limits taking the form of the upper limits of social security 
payments (despite the fact that in the Czech Republic, the maximum amount of social security payments is limited to 
four times the average salary, while abroad, the common level usually corresponds to approximately 1.5 to 2.0 times 
the average salary). 
Any support within natural reproduction should focus mainly on parents who bring up their children towards 
education, i.e. for instance, conditioning the child support or social benefits with primary or secondary school 
attendance including the merit scholarship or support for pupils and students from poor families. 
4. Income structure and its contribution to the sustainability of the continuous pension system 
The sustainability of PAYG pension system, while maintaining at least 45% share in the average gross salary in the 
economy, may be achieved not only through the quantitative method, i.e. by reducing the number of pensioners and 
increasing the number of economically active individuals through changing the retirement age, accepting immigrants, 
etc., but also by means of changing the income structure of the economically active population. 
Pursuant to the current legislation, however, it is impossible to use the advantages which would be brought by a 
higher share of the high-income population to the income side of the national budget. Setting the whole system 
disadvantages higher income groups. An employee with the assessment base of 10,000 CZK is entitled to a pension in 
the amount of 6,900 CZK. With the assessment base of 100,000 CZK, the pension amounts only to 18,000 CZK, while 
the maximum pension is 18,754 CZK (with the assessment base of 106,500 CZK and the insurance period of 30 years). 
The inter-income solidarity of the Czech pension system is relatively high. The pension insurance contribution are 
subject to an upper limit, which does not allow collecting higher payments from the high-income population on the 
one side, and on the other side, it does allow determining the maximum pension. Some economists promoting the 
PAYG pension system point out that it is practically possible to achieve sustainability of the existing system as it is 
currently impossible to forecast the income structure of the population in the future. The recent development in 
Western countries has implied a higher redistribution of wealth, and thus income to the benefit of the high-income 
population, as well. Would it be realistic to set the pension system so that it is possible to engage the high-income 
population more than today without any destructive effects on the expenditure side? 
Hypothetically speaking, in the future, if we wish to have a sustainable pension system through engaging the high-
income population, it will definitely be necessary to remove the upper limits not only to the payments but also to the 
pensions themselves, compared to other countries where the upper limit equals 1.5 to 2.0 times the average salary. In 
the Czech Republic, the current upper limit amounts to approx. 106,500 CZK from the income, which represents 
approx. 4 times the average gross salary. 
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Figure 2 shows the possible modification of the upper limit of pensions so that it is possible to comply with the 
Judgment of the Constitutional Court from 2010 and the constitutional requirement of the adequate material security 
in old age, i.e. taking into consideration not only the solidarity but also the equivalence principle. The black curve 
represents the current state and the grey curve the model case of the pension calculation. This proposal does not include 
any upper limit to pensions, while it also needs to be noted that the pension insurance contributions cannot be subject 
to any upper limit, either. In order to maintain the equivalence, due to a slower growth rate of pensions depending on 
the assessment base, it is necessary to reduce the insurance rate, for instance from 28% to 25% for persons whose 
income exceeds 80,000 CZK. 
 
Fig. 2. Course of the dependence of the pension amount on the assessment base (for 35 years of pensionable service) 
Source: own calculations 
In terms of the existing system, it means a slight increase in the income from pension insurance (approx. by 2 billion 
CZK), and as implied by the curve of the proposed calculation of the pension, it also means a negligible decline in the 
income from the insurance among persons with the assessment base over 80,000 CZK (i.e. the point where the grey 
curve bends, see Chart 2). 
On the basis of the number of employees divided according to salary groups, it is possible to simulate how to change 
the collection of pension insurance depending on the change in the income structure of the economically active 
population. Figure 3 shows the current state and a mode case which would lead to a balanced pension account. 
Whereas in 2014, the income from pension insurance amounted to approx. 333 billion CZK, a mere change of the 
number of employees in salary groups would result in an increase of 51 billion CZK, as shown in the model case in 
Figure 3. However, this change affects other areas, as in such a case, the average salary would not amount to 27,000 
CZK but 31,300 CZK. Apart from a higher average salary, which is associated to some parameters of the social security 
system, it would also increase the demands on higher pensions in the future than in the previous case. 
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Fig. 3 - Share of employees according to the salary 
Source: Own calculations based on the CSO and MLSA data 
If wealth redistribution weakens the middle class which forms the foundation of the whole continuous system, the 
upper limit of even 4 times the average salary will be low and will mean a deterioration in the sustainability of the 
whole system, as any such change in the structure will result in a loss of contributions to the pension system. 
For the comparison purposes, we may use the income structure of the population (the current state vs. the model 
case). If all the employees retired now, then given the existing salary structure, the total expenses for the pensions of 
these persons would amount to 468 billion CZK per year. When taking into account the mortality, which is approx. 
17% in every age group in the span from the birth to 60 years of age, the annual costs of the potential pensions would 
amount to 390 billion CZK, which corresponds approximately to the current pension expenditure. In the case of the 
model example, the pensions would amount to 413 billion CZK following the mortality adjustment. Compared to the 
income from pension insurance (333 billion CZK at present and 385 billion CZK in the model case), The deficit in the 
pension system is reduced approximately by half. 
More and more frequently, there are experts drawing attention to the sustainability of the PAYG pension system in 
terms of the income structure of the population. At present, it is not at all possible to forecast whether in 50 years from 
now it will be possible that 10% of the high-income population would support the pension system in order to make it 
sustainable. The existing diversification and distribution of wealth or income imply an increasing number of the 
extremely rich to the detriment of the middle class which bears the main burden of not only the pension but also tax 
system. In order to be able to make use (for the purposes of the pension system sustainability) of the economically 
active population with the highest income, it is essential to seriously consider removing the upper limits for both the 
contributions and the pensions themselves. 
5. Conclusions 
The paper deals with a detailed analysis of three areas which may not seem related at first sight. However, their 
common denominator consists in the sustainable PAYG pension system. The first objective of the paper was to point 
out the unsuitable forecasts of the demographic development, frequently derived from life expectancy or life 
expectancy at birth and thus not being able to incorporate trends in healthcare and risks of the occurrence of lifestyle 
diseases. Commonly used statistics, describing the increase in life expectancy, are misleading. In fact, over the past 
100 years, human life has prolonged less than frequently reported: in the Czech Republic, it has been by 5 years for 
men and by 10 years for women, whereas in the case of men, this increase has occurred in the past 25 years and in the 
case of women, there has been a gradual a relative growth since 1920. For the purposes of modelling the pension 
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system, it is thus impossible to use the life expectancy at birth but the life expectancy of potential pensioners, i.e. 
persons aged 60 or 65 years, closely related to the pension system. 
Demographic forecasts are based on purely statistical methods which do not reflect the qualitative aspects of life, 
particularly the incidence of cancer, which in recent years has increased significantly and there has also been an 
increase in the number of deaths due to this kind of disease. The WHO forecasts an increase in the incidence of cancer 
by an additional 40% compared to the current situation and the increase in deaths due to different types of cancer. 
Based on these forecasts, we cannot expect that life expectancy will continue to increase, on the contrary, it is necessary 
to admit stagnation or even a decline in life expectancy in all age groups. 
The second objective of the paper is to highlight the risks associated with the population policy. The political and 
economic revolution in 1989 was followed by a revolution of population, which is mainly related to changing 
consumer preferences (delays in starting families, preference of one child, etc.). Sudden changes in the lives due to 
not only the change of the political system, but also the standard of living resulted in a decline in the fertility rate. The 
development until 1999 was not at all favourable for the sustainability of the PAYG pension system, and for this 
reason, in 2000 – 2006, opinions to adopt an inevitable pension reform became stronger. After that, they gradually 
faded as the situation gradually stabilised and for the past 8 years, there have been no major changes in fertility and 
maternal age shifting. At present, we may consider the situation as stable. The sustainability of the pension system is 
currently jeopardised (in terms of the fertility rates) simply by alternating strong and weak years in the population. 
The population policy also includes migration of population. In order to achieve a balanced pension account, 
approximately 0.5 million economically active people would have to settle in the Czech Republic and their average 
income would have to correspond to the average salary. However, the issue of migrants is quite complex, especially 
from the social and cultural perspective. The other side of the coin of the population policy includes the educational 
structure of the population. The issue therefore has close ties to the education system. 
The third area which is related to the sustainability of the pension system is an model example which indicated that 
changing the income structure of households may improve the sustainability of the pension system, although the same 
ratio between the economically active population and the number of pensioners has been maintained (no demographic 
change). Furthermore, it implies that removing the upper limits for both contributions and pensions may not have 
destructive effects on the pension account. 
In conclusion, it may be stated that the fundamental pillar for the sustainability of the PAYG pension system 
consists in the educational structure, which is subsequently reflected in the following areas: 
x Through increasing the standard of living, in the health quality and extending life expectancy (-); see Chapter 1;  
x Through increasing the standard of living, in a higher fertility rate, as well as the birth rate (+); see Chapter 2; 
x The income structure of the population (+); see Chapter 3. 
What are the current outlooks of the pension system in the Czech Republic? With the deficit of the pension account 
of approx. 50 billion CZK, it may be stated that the parameters of the PAYG pension system in the Czech Republic 
may be considered as unsustainable, which in the case of inactivity, may sooner or later result in approaching towards 
the model of equal pensions (Rotschedl, 2004), i.e. the minimum pension guaranteed by the state and corresponding, 
for instance, to the subsistence amount, as well as two other pillars, i.e. the second individual and mandatory pillar, 
taking into account the insured party’s income, and the third (voluntary) pillar as a complementary source.  
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